The robust H  control problem for nonlinear system with time-varying delay is discussed. The nonlinear condition satisfying a kind of especial linear bound is assumed. By constructing lyapunov krasovskii function and using integral inequality and the linear matrix inequality technique, the sufficient condition of memory less state feedback robust H  controller and the explicit design method for nonlinear systems with time-varying delay are given. Finally, an example is given to illustrate the effectiveness of the design method.
INTRODUCTION
Since the Canadian scholars Zames put forward the idea of H  Norm and H  control theory for linear system has obtained many achievements [1] [2] .With the development of research on control theory , H  control theory is spread to the nonlinear systems, it is easier to study the linear system than to study nonlinear systems. Therefore, this problem cause a lot of attention [3] [4] . Firstly, the method of the H  was introduced in [5] , its nonlinear section has a linear bound. References [6] give sufficient condition and method to design he H  state feedback controller about solvability of H  control problem for the affine nonlinear system by using Hamilton-Jacobi inequality, however, time-delay was not taken into account in ____________________________ Yanfeng Chen, School of Mathematics, Tonghua Normal University, Tonghua, China system, the output feedback robust H  control for a class of uncertain nonlinear system in [7] , but effect of disturbance on system wasn't considered. Robust H  control problem was discussed on time invariant systems as the structure of above in [8] , this problem can be transformed into a class of determinate H  control problem for the nonlinear systems. By using Lyapunov-Krasovskii, concrete design method of delay-dependent H  controller with nonlinear terms satisfy new assumption was given in [9] , but this time-delay is constant. By using LMI, concrete design methods of the robust H  controller was given for a class of neutral time-delay system in [10] , However, this nonlinear function satisfies tradition bound and time-delay is not time-varying.
In this paper, the robust H  control problem for a class of nonlinear systems with time-varying delay was discussed, nonlinear terms satisfy a kind of special linear bound, by using LMI, based on Lyapunov-Krasovskii function, the sufficient condition and concrete design methods of the robust H  controller were given.
PROBLEM FORMULATION
Consider a class of nonlinear system with time-varying delay
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known constant matrices with appropriate dimensions. ( ) h t is time-varying delay and differential, satisfying
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The paper is to design a robust H  controller, that is to design ( ) ( ) u t Kx t  (4) make closed-loop system of (1) 
First, consider robust stable condition and H  performance for the following system: 
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Hence, the time derivative of ( ( )) V x t along the closed-loop system (9) as shown in the following
V x t x t Px t x t Qx t h t x t x t h t x t h t Qx t h t
             ( ) (1 ( )) ( ) ( ) t T t h t h t x s x s ds       1 2 2 ( ) [ ( ) ( ( )) ] ( ) ( ) ( 1) ( ( )) (( ))
T T T x t P A x t A x t h t f x t Qx t h x t h t Qx t h t
          1 h h      ( ) ( ) ( ) ( ) ( ) ( )
T t t T t h t t h t x s ds x s ds hx t x t
         2 ( ) ( )[ ] ( ) 2 ( ) 2 ( ) ( ) ( ) ( ) t T T T
T T t h t x t A P PA Q x t x t Pf x t PA x s ds hx t x t
                ( ) ( ) 1 ( ( ))( 1) (( )) ( ) ( )
T t t T t h t t h t h x t h t h Qx t h t x s ds x s ds h
           2 1 1 1 2 ( ) ( )[ (3 1) 2 ] ( ) 2 ( ) ( ) t T T T T t h t x t A P PA Q P h F hA A x t x t PA x s ds                 1 2 2 ( ) ( ) 1 2 ( )[ (3 1) ] (( )) ( ) ( )
T t t T T t h t t h t h x t hA A h F x t h t x s ds x s ds h
            2 2 3 ( ( ))[2 (3 1) ( 1) ] ( ( )) T T x t h t hA A h F h Q x t h t       From inequality (7), we have ( ( )) ( ) ( ) 0 T V x t M t M t     , Where   ( ) ( ) ( ) ( ( )) ( ) T T t T T t h t
M t x t x t h t x s ds
Hence, if system (6) is robust asymptotic stable, the system (1) is robust asymptotic stable.
Theorem 2 For given scalars h , h and ( )
h t with (2), the system (6) 
